Are the biological properties of kaempferol determined by its oxidation products?
Although flavonoid molecules have attracted considerable interest in recent years because of their antioxidant effect, there are considerable differences in their chemical properties. Electron paramagnetic resonance (EPR) spectroscopy was used to compare the oxidative free radical chemistry of two such molecules, kaempferol and luteolin, which have the same empirical formula but differ in the position of one OH group. Whereas the basic flavonoid structure remains intact in luteolin, structural changes occur in kaempferol after one-electron oxidation. Autoxidation of kaempferol in alkaline solution and oxidation by at pH 7 led to rapid fragmentation. In contrast, oxidation by horseradish peroxidase/hydrogen peroxide, xanthine/xanthine oxidase (X/XO) or a Fenton reaction system produced a radical whose structure appeared to be based on dimerisation of either the original or a fragment of the flavonoid. Hence, the biological properties of kaempferol are likely to be determined by the chemistry of its oxidation products.